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ABSTRACT 
This review provides an overview of perinatal depression and its impacts on the health of 
mothers, their newborns, and young children in low- and middle- income countries (LMIC). We 
define and describe the urgency and scope of the problem of perinatal depression for mothers, 
while highlighting some specific issues such as suicidal ideation and decreased likelihood to seek 
healthcare. Pathways through which stress may link maternal depression to childhood growth 
and development (e.g. the HPA axis) are discussed, followed by a summary of the adverse 
effects of depression on birth outcomes, parenting practices, and child growth and development. 
Though preliminary studies on the association between maternal depressive symptoms and 
maternal and child mortality exist, more research on these topics is needed.  We describe 
available interventions and suggest strategies to reduce maternal depressive symptoms in LMICs, 
including integration of services with existing primary healthcare systems.  
Abstract Word Count: 144 
 
 HIGHLIGHTS 
x Perinatal mental health is an urgent issue in low- and middle-income countries  
x It is a fundamental upstream cause of variety of adverse maternal and child outcomes  
x Integration of mental and primary healthcare is needed in low-resource settings 
KEYWORDS 
Mental health, depression, anxiety, mothers, child, developing countries 
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INTRODUCTION 
Maternal depression is an urgent priority in the global health agenda [1].  The World 
Health Organization (WHO) identifies major depression as the primary cause of years lived with 
a disability and the second leading cause of disability-adjusted life years in women of 
reproductive age worldwide [2]. Common perinatal mental disorders (CPMD), referring 
primarily to depression and anxiety, is estimated to occur in nearly one out of six pregnant 
women and one out of five women in the postpartum period in LMICs [3]. Maternal depression 
in LMICs is not only harmful to the women’s  wellbeing, but also often adversely impacts child 
health and development [4, 5]. The high prevalence of perinatal depressive symptoms presents 
particular challenges for families in LMICs, where mental health services are scarce [6]. 
Although LMICs have a higher prevalence of maternal depression, most research on the 
consequences of perinatal depression on mothers and children is concentrated in high income 
countries (HIC). For these reasons, we have chosen to focus this review primarily on the 
correlates of perinatal depression and its impacts on the health of mothers, newborns, and young 
children in LMICs. Where data are not available in LMIC settings, we report evidence from high 
income settings that may provide insight into the respective phenomenon in LMICs.  
 
Scope of Problem of Maternal Depression 
Definitions and correlates 
Maternal depression can broadly be divided by the time of occurrence: during the 
pregnancy  (in  the  “prenatal  period”) or  after  the  delivery  of  a  child  (in  the  “postnatal  period”).  A 
recent systematic review suggests that prevalence of postnatal CPMD (19.8%) is higher than the 
prevalence of prenatal CPMD (15.6%) in LMICs [3]. Just as with depression outside the 
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perinatal period, there is no universally accepted definition for screening or diagnosis of 
postnatal depression. Definitions vary in their method of assessment and specified length of the 
“postnatal  period”. For example, the DSM-IV  defines  “postpartum  depression”  to  have  a  window  
of onset within 4 weeks of delivery, while the ICD-10 defines the window to be up to 6 weeks 
from delivery [7]. Postnatal depression may encompass postpartum depression [8], and 
definitions have spanned from anywhere from 1 week to 1 year after the delivery of a child [9-
12]. 
Available data suggest that postnatal depression is higher in LMICs than HICs,[8, 11] 
though prevalence estimates vary substantially and range from 0-60% depending on the setting 
[13]. In addition to varying time periods of interest and different cultural and socioeconomic 
contexts of motherhood across studies, this wide range of prevalence may be due to inconsistent 
measurement tools (e.g., measures of depressive symptoms versus a diagnostic measure) or 
sampling designs (e.g., clinical versus community samples) [13]. 
In a cross-cultural qualitative study in eleven countries, respondents universally 
acknowledged the phenomenon of morbid unhappiness after delivery and also universally 
recognized social support from family partners as a possible remedy [14]. Similarly, several 
quantitative studies have confirmed that social stressors or economic hardships are risk factors 
for postnatal depression [8, 10, 15, 16]. Intimate partner violence is another risk factor for 
prenatal or postnatal depression across culturally and economically diverse settings [10, 17, 18]. 
Psychological violence alone or psychological, physical and sexual partner violence together 
during pregnancy were predictive of postnatal depression (ORs 1.58 and 1.76, respectively) 
among women in Brazil [17]. Women in rural Pakistan who experienced domestic violence were 
three times more likely to be depressed three months after the birth of a child [10]. In addition, 
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history of depression or mood disorders during and prior to pregnancy has consistently been 
related to postnatal depression [15, 19] 
Depression during pregnancy has been less studied than postnatal depression [15]. Much 
of the research in the prenatal period focuses on the third trimester, a time when risk of 
depression is higher than that observed in the general population [20, 21]. Although our best 
pooled estimate of prenatal CPMDs, of which depression is the most common disorder, in LMICs 
is 15.6% [3], several studies of rural women report higher estimates (e.g., 18%, 25% and 47% in 
rural areas of Bangladesh [22],  Pakistan [23], and South Africa [21], respectively).  
Many social, family and socioeconomic factors have been linked to prenatal depression. 
Several studies have found that being single/unmarried at the time of pregnancy is related to 
prenatal depressive symptoms [24, 25], in addition to having negative attitudes towards the 
pregnancy [25, 26]. Socioeconomic correlates of  depressive symptomology during pregnancy 
included, being in debt [26], having fewer years of schooling [22] and employment insecurity or 
participating in casual (as opposed to salaried) work [27]. Poor family relationships and hostile 
home environments are also consistently linked with prenatal depression. Partner violence [28], 
lack of support from husbands or mothers-in-law  [24, 28], and lack of decision making power in 
major decisions [27] were each more likely to be reported by depressed compared with non-
depressed women. 
Perinatal depression and suicidal ideation 
Suicide ideation is a major concern among mothers who experience depression. Data 
from a confidential Enquiry into Maternal Death in the United Kingdom demonstrate that suicide 
rates in the postnatal period may be as high as other  times  in  a  woman’s  life,  challenging  the  
notion that maternity protects against suicidal behavior [29]. Several studies have examined 
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suicidality measured as thoughts of self-harm during depression screening, for example a single-
item (item 10) on the Edinburgh Postnatal Depression Scale (EPDS) [28, 30, 31] or a single item 
on the Patient Health Questionnaire (PHQ) [32]. 
Previous or concurrent depression, economic hardship, interpersonal violence, and lack 
of social support appear to play an important role in suicidal ideation during the prenatal period 
[28, 31, 32].  In rural Bangladeshi women at 34-35 weeks into their pregnancy, 14% who were 
classified as depressed reported thoughts of self-harm, and in qualitative follow-up, the authors 
found that suicidal thoughts were in particular associated with spousal violence [28]. Nearly one-
quarter of pregnant women receiving antenatal care in Brazil had “current  suicide  risk”;;  
investigators found depressive symptomology (OR=4.44) and years of education (OR=0.45) to 
be significant correlates of current suicide risk [33]. Another study of pregnant women in Brazil 
found the prevalence of suicidality to be 8%, and lack of education, low socioeconomic class, 
being single, and symptoms of anxiety and depression were all significantly higher in women 
who reported suicidality compared with those who did not [30]. Among Peruvian women, 
symptoms of depression, lifetime intimate partner violence, history of childhood abuse, and 
difficulty paying for basic needs were significantly higher among women who had thoughts of 
self-harm measured using both the PHQ-9 and the EPDS [32]. 
In the postnatal period, the prevalence of suicidal variation has varied from 4% in Nepal 
to 8% in South Africa [9, 31].  In South African women three months after delivery, 
experiencing food insecurity was associated with higher likelihood of probably depression 
(adjusted risk ratio [RR] =1.05, p<.05) and suicidality (adjusted RR = 1.15, p<.05) [9]. 
 
Health care seeking during pregnancy among depressed women 
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Women who are depressed during pregnancy do not often seek treatment for their 
depression [34]. This may be in part due to the scarcity of mental health services in LMICs [35]. 
As mental health conditions are stigmatized in many LMICs [36], the desire to acknowledge or 
seek treatment may also be culturally sensitive. There are several reports that depressed women 
tend to express their symptoms somatically in non-Western settings.[37] From a clinical 
standpoint, physicians in these settings should be sensitized to diagnosing/detecting women who 
present with somatic symptoms. Migrant women from non-Western cultures have been observed 
to be more reluctant to discuss mental problems outside the household [38]. Furthermore, 
pharmaceutical treatment during the pregnancy may be undesirable to women. 
Beyond care for depression, depressed mothers may be less likely to seek prenatal care 
[39].  One Taiwanese study found that within a sample of women with a depressive disorder 
within two years of their delivery, those that had seven or fewer prenatal visits were at 
approximately a four-fold five-fold and two-fold higher risk for low birthweight (LBW), preterm 
birth (PTB), and small-for-gestational age (SGA), respectively [40]. 
Stress Pathways Linking Maternal Depression with Fetal and Child Growth and Development 
Depression may be considered an expression of psychosocial stress, and research suggests 
several potential pathways linking chronic stress to negative perinatal outcomes. The effects of 
prenatal depression may result from both physiological changes in the mother (i.e. altered 
maternal hypo-pituitary axis [HPA] and catecholamine function; early evidence on epigenetics) 
that affect the developing fetus directly as well as stress-related health behaviors that impact the 
infant [41, 42]. In utero and postnatal period when the fetus is developing at an extraordinary 
rate, environmental stressors such as experience of depressive symptoms can have an especially 
pronounced impact [43]. Given that women are the primary caretakers of infants and children 
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globally [44], and stress associated with antenatal depression and anxiety tend to endure across 
the prenatal and postnatal periods [45, 46], depression and anxiety may have a cumulative impact 
in the postnatal period when maternal-child interactions are critical for child growth and 
development [4, 47]. Although measurement of stress in pregnancy may differ and results may 
depend on variation in the response to stressful events and interactions with other factors that 
modify it (e.g. underlying anxiety as well as support and coping mechanisms)[48], we 
summarize what is known about impacts of maternal stress on fetal and infant growth and 
development.     
During fetal development, growing evidence suggests that maternal stress and depression 
affect nutrition, maternal-fetal communication [49], and may result in neurobehavioral 
dysregulation [50]. One study showed that fetuses of depressed compared to non-depressed 
mothers had elevated baseline heart rates, had attenuated response to induced vibroacoustic 
stimulation, and longer recovery time to return to baseline heart rates [51]. Another similar study 
did not find differences at baseline but showed increased heart rate reactivity in fetuses of 
depressed mothers compared to both non-depressed women and women with anxiety disorders 
when mothers were exposed to a standardized laboratory challenge paradigm [52]. In terms of 
fetal activity, fetuses of women with high levels of depressive symptoms have been found to be 
more active between the 5th and 7th months of pregnancy [53]. Maternal cortisol levels may in 
part mediate the relation between maternal prenatal depression and fetal weight; fetuses of 
mothers with elevated maternal cortisol levels had approximately 13 times higher odds of having 
fetuses with below average estimated fetal weight [54]. Dysregulation of cortisol is additionally 
expected to adversely affect the mother and child through cardiometabolic (e.g., elevated 
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cholesterol) and inflammatory (e.g., elevated cytokines) responses that may increase risk of 
preterm birth [42].  
The effects of exposure to cortisol in utero appear to carry over into the postnatal period 
for infants. Mothers with higher urinary cortisol levels at 20 weeks of gestation reported higher 
depressive symptoms; their fetuses had smaller head circumference, abdominal circumference 
biparietal diameter and fetal weight; and after birth, their newborns persisted to have indicators 
of growth restriction [55]. It has also been suggested that this neurobehavioral dysregulation 
developed prenatally subsequently interacts with depressed mothers’ poor interaction styles, 
potentially compounding growth and developmental problems over time [50]. Among infants of 
depressed mothers, studies have found elevated cortisol and norepinephrine levels like their 
mothers [54, 56] and greater relative right frontal EEG symmetry [54], which is associated with 
high cortisol levels in infants [57]. Poorer performance on the Brazelton assessment 
(administered within the first day after birth) has been observed in newborns of depressed 
mothers, on a number of assessments including irritability, less activity and interest, lower 
endurance and robustness, as well as lower orientation and motor scores.[58] 
Maternal stress may also have physiological effects leading to PTB, including (1) increases 
in corticotrophin-releasing hormone (CRH) caused by stress leading to upregulation of 
inflammatory cytokine release that stimulates myometrial contractions leading to preterm labor, 
(2) stress-related down regulation of functions of T and B lymphocytes that increase 
susceptibility to infections that act as co-factors triggering PTB, and (3) stimulation of a low-
grade inflammation reflected in increased levels of cytokines and C-reactive protein caused by 
chronic stress.[59] 
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Although research on epigenetic mechanisms linking in utero maternal stress to fetal DNA 
methylation changes is in its infancy, the effects of depression and anxiety in pregnancy on 
epigenetic changes is one potential pathway through which pregnancy outcomes may be 
affected.[60] Social stressors such as intimate partner violence [61], psychological stress [62], 
such as in response to natural disaster [63] or post-traumatic stress disorder [64]  have shown 
differential methylation in CpG sites. Likewise, infants of depressed mothers have shown 
differential methylation of CpG sites compared to unexposed infants.[65] However evidence is 
mixed, with not all studies finding such an association.[66]  
                    
Maternal depression, pregnancy and birth outcomes 
Several recent reviews summarize the impact of stress and symptoms of depression and 
anxiety during pregnancy and birth outcomes. Grote et al pooled 29 research studies on the 
impact of depressive symptoms and depression in pregnancy and birth outcomes including PTB, 
LBW and intrauterine growth restriction (IUGR).[67] Maternal depressive symptoms predicted 
between a 39-49% higher risk of these three outcomes in studies with a categorical maternal 
depression/depressive symptom variable.[67] Weaker non-significant or marginally significant 
effects were observed for a small number of studies with continuous depression measures for 
these same outcomes. [67] Of the 29 studies only three were conducted in LMICs, all of which 
tended to show relatively strong relationships. Prenatal psychiatric morbidity, comparing the top 
to the lower three quartiles of the General Health Questionnaire (GHQ), was associated with a 
3.5 times higher likelihood of LBW in India [68]. Maternal antenatal depression was associated 
with 2.1 times higher risk of LBW in Pakistan.[69] In Brazil, the associations (RRs) of antenatal 
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maternal depressive symptoms with PTB, LBW, and IUGR were 2.3, 2.0, and 1.6, 
respectively.[70]  
Another recent meta-analysis conducted by Grigoriadis et al (2013) found prenatal maternal 
depression or depressive symptoms significantly associated with 37% higher odds of premature 
delivery, but showed a non-significant association with LBW, except among studies conducted 
with low socio-economic groups [71].  Only two studies included in the review were conducted 
in LMICs (one of the two in Hong Kong, resembling more closely a high-income economy). The 
study conducted in a low-income setting, in Pakistan, reported significant associations between 
maternal depressive symptoms with PTB, LBW, lower mean APGAR scores, and obstetric 
complications[72]. Although that study lacked sample size to control for potential confounders, 
strong associations were reported.  
Accortt et al (2015) also published a review focused on prenatal depression diagnosis or 
depressive symptoms and PTB or LBW [73]. It included both observational studies and case-
control studies, but did not pool results in a formal meta-analysis. Authors reported the 
proportion of studies with significant results for each outcome, concluding that evidence exists 
for a stronger relationship between preterm depressive symptoms and LBW (and birthweight) 
than with PTB (and gestational age). However, similar to the other reviews, few studies were 
conducted in LMICs[73].   
Another meta-analysis of prospective cohort studies by Ding et al published in 2014 focused 
on the same outcomes, PTB and LBW, but specifically studied maternal antenatal symptoms of 
anxiety and anxiety disorder as the exposure of interest.[74] Based on 9 and 6 studies included in 
their meta-analyses, they reported overall significant increased risks of 1.5 and 1.8 for PTB and 
LBW births for mothers with prenatal anxiety, respectively. However, no studies with PTB as an 
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outcome included in the meta-analysis were from LMICs. For the studies with LBW as an 
outcome, the association appeared stronger in the two Asian countries included than the three 
studies conducted in Europe [74]. 
Finally, Bussières et al in a 2015 meta-analysis of 88 studies report associations between 
maternal prenatal stress – e.g. including subjective stress, anxiety disorder, pregnancy-related 
anxiety, cortisol, life events, exposure to disaster, etc. – and infant birthweight and gestational 
age.[75] Type of stress appeared to be related to the magnitude of the association, with strongest 
effects observed for pregnancy-related anxiety, compared to other stress indicators. Both high 
risk samples and studies conducted outside of Europe and North America also showed larger 
effect sizes. Only four of 88 studies were from LMICs, indicating an apparent paucity of 
research from those settings. [75] 
Littleton et al 2009, conducted a review of 35 studies focusing birth outcomes and four 
categories of stressors: number of stressful events, hassles or minor stressors, perceived stress, 
and appraised stressful life events.[76] Although associations were small in magnitude, authors 
found significant associations between psychosocial stress in pregnancy and birth outcomes such 
as LBW and lower neonatal weight. Like Bussières et al, they noted that the strength of the 
associations differed depending on the type of stress, e.g. minor stressors were more weakly 
associated with negative outcomes than major stressors. [76] Apart from these reviews, two 
studies in Africa (Ethiopia and Ghana) found that antenatal depression was associated with 
higher risk for prolonged labor [26, 77].  
Maternal depression and early parenting practices 
In addition to poor maternal-child interactions, aspects of parenting such as health-care 
seeking and parenting may also be affected by maternal depression [78]. The impact of 
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depression on specific parenting practices beyond feeding behaviors is not well-described in 
LMIC settings, and evidence for this pathway largely comes from HIC. Reviews of maternal 
depression and early parenting practices in HIC identified the domains of infant feeding, sleep 
routines, preventive health care such as well-child visits and vaccinations, and negative 
coercive behaviors [78, 79].   
 Of parenting practices, breastfeeding has been best studied in relation to depressive 
symptoms in LMICs. In a study of mothers in rural Pakistan, depressed mothers breastfed for 
a shorter duration than non-depressed mothers [80]. Authors suggest that this association 
between depression and truncated breastfeeding may be mediated by perceived insufficient 
milk [80]. Another study in rural Ethiopia found that depressed mothers delayed initiation of 
breastfeeding compared with non-depressed mothers [26]. Similarly, in U.S. studies, depressed 
mothers were less likely to continue breastfeeding 2-4 months after delivery [81], and an 
international meta-analysis of mothers largely in high-income countries found that maternal 
depression was associated with a lower odds of breast feeding initiation  [71]Another study 
found that mothers with more symptoms of depression, anxiety and stress was related to non-
responsive feeding in low-income US children.[82] Although there is mixed evidence 
regarding whether mothers with depression engage in unsafe parenting practices (e.g., mothers 
with depression were no more or less likely to put their to sleep in an unsafe position or fail to 
lower the water temperature during bathing), practices to encourage child development may be 
compromised among depressed mothers [81]. After adjusting for demographics and 
socioeconomic factors, depressed mothers in the U.S. were less likely to engage in any of the 
four examined practices related to child development: setting routines, showing their infant a 
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book daily, talking to their infant while working, and playing with their infant daily [81]. We are 
not aware of comparable studies in LMICs.  
Health-care seeking for the child – both preventive and curative – is another important 
parenting responsibility that often falls on mothers. In the U.S., there is evidence of increased use 
of acute care and decreased vaccination in children under 3 years for children of depressed 
mothers [83]. However, a study of children under the age of two in Brazil did not find an 
association with maternal depressive symptoms and time to completion of recommended 
vaccination.[84] Other research showed an increased  odds  of  a  “problem  visit”  to  the  hospital  
among infants <5 months of depressed mothers, but no significant association with well-child 
visits [85]. Although preventive care and vaccination may be particularly relevant in LMICs—
where the burden of infectious disease remains high—the lack of well-developed health care 
systems in LMICs may preclude the relevance of unnecessary emergency department visits/acute 
care. Other poor parenting practices associated with maternal depression in HICs [78, 86] 
such as reduced odds of car seat usage, storage of medicines, and water heat regulation may 
similarly be less relevant among the poor and lower-middle class in many LMIC settings. 
Finally, it is important to acknowledge that no population within or outside LMICs is 
homogenous, and there may be different concerns in different communities and cultural 
groups. In a multi-ethnic longitudinal study of child behavior problems in the U.S., maternal 
depression significantly and negatively impacted parental provision of emotional support and 
cognitive stimulation among White and Latino children; among Black/African-American 
children, there was no relation between maternal depression and parenting practices [87]. 
Negative coercive behaviors have included a broad range of practices such as hitting, 
using an unpleasant voice, and expressing hostility toward the child [79]. In a review of 46 
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studies, Lovejoy and colleagues reported that maternal depression was strongly related to 
negative coercive behaviors, especially among mothers who were currently depressed [79], 
and the link between maternal depression and harsh or physical disciplining has also been 
confirmed in more recent studies in the U.S. [86, 88]. Another study among U.S. families 
reported that although there is a strong cross-sectional relation between maternal depression 
and negative parenting behaviors such as physical assault and psychological aggression, there 
was no evidence that a change in maternal depression (i.e., a new episode of depression) 
negatively impacted parenting behavior [89]. 
Postpartum depressive symptoms and child growth 
Physical growth is considered one of the best indicators of child health status, with 
stunting (short stature-for-age relative to reference growth curves) reflecting more chronic 
nutritional and health insults, while other indicators such as wasting reflect more acute 
undernutrition or disease. [90] A meta-analytic review of studies in LMICs mostly including 
children up to the age of two years found maternal depression or depressive symptoms associated 
with approximately a 40% and 50% higher overall estimated risk of child stunting and 
underweight, respectively.[91]  Inconsistencies across studies may be attributable to either 
cultural/contextual differences or heterogeneity in the measurement of depressive symptoms and 
anthropometric indices, age of the child and time to follow-up. For stunting, half of the 12 
studies found significant impact of maternal depression or depressive symptoms, while the other 
half of the studies did not.[91]   Interestingly, all four of the studies in the review that were 
conducted in South Asia (India, Bangladesh, and Pakistan) found positive effects of postpartum 
depression/depressive symptoms on stunting [69, 92-94]. While with the exception of one 
Nigerian study [95], no other study from the African continent (including Ethiopia, South Africa 
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and Malawi) confirmed this association with stunting.[93, 96, 97] Among studies published since 
that review, Nasreen et al documented a relation between antenatal but not postnatal depressive 
symptoms with stunting in Bangaldeshi infants at 6-8 months of age.[98] 
Regarding underweight during the first year of life, four of the six South Asian studies 
(conducted in India and Pakistan) in the review showed significant associations with maternal 
depression or depressive symptoms [69, 92, 99, 100], though no association was observed in any 
of the studies from the African continent [93, 95-97]. Supporting the South Asian findings, a 
subsequent Bangladeshi study reported maternal depressive symptoms at 2-3 months postpartum 
were associated with underweight in infants 6 to 8 months old.[98]  Some of the strongest effect 
estimates have been observed in South Asia; in Pakistan a community-based study found 
approximately a three-fold higher risk for underweight and stunting at six and twelve month 
follow-ups (OR range 2.8-3.5).[69]  
The particularly strong associations between maternal depression and child growth failure 
in South Asia has led some authors to conclude that maternal depression particularly impacts 
infant growth in Asia compared to in Africa or South America [101-103]. Reasons for these 
differences have been put forward; Harpham et al 2005 suggested that women in Asia may be 
disempowered and face particular social pressure, such that depressed mothers in these contexts 
have more difficulty in making sure a child is adequately nourished.[93] Stewart conjectured that 
the  ‘Asian  Enigma’, of higher rates of malnutrition on the Indian subcontinent than would be 
predicted from food availability, might be in part due to maternal mental health.[101]  
Studies of maternal depressive symptoms and maternal and child mortality 
 Very few studies have empirically examined the association between depressive symptoms 
among mothers and subsequent mortality risk among mothers or children in LMICs or 
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elsewhere. Even HIC studies of mortality related to mental health, which have mostly focused on 
schizophrenia rather than depression, have been generally limited by weak study design and lack 
of statistical power [104]. With respect to antenatal depression, neither of the two prospective 
cohort studies conducted on this topic in LMICs—specifically, rural Ghana [77] or rural Ethiopia 
[26]—found an association between antenatal depression and neonatal mortality, although the 
Ethiopian study may have been underpowered to detect an association. Maternal depressive 
symptoms and stillbirth were not statistically significantly associated among adolescent mothers 
in urban Brazil [105]. Similarly, in the high-income setting of the Netherlands, antenatal 
depression was not associated with child loss defined as miscarriages, fetal deaths, and neonatal 
deaths [106]. A study conducted in Taiwan which examined mortality of children up to age 5 
years found that children were at a 1.47 times greater risk of death if their mother was depressed 
[107]. In contrast, in a cohort of Ghanaian mothers probable postnatal depression was found to 
be highly and significantly associated with infant mortality, with an adjusted mortality rate ratio 
of 2.86 (95%CI: 1.58 to 5.19) [108].  Collectively, these findings suggest that postnatal 
depression may be more critical for child survival outcomes than antenatal depression. 
Strategies to reduce maternal depressive symptoms in LMICs 
A dearth of funding exists for mental health services in LMICs, impacting both 
community and human resources, with the poorest countries tending to allocate the smallest 
proportion of their overall health budgets for mental health problems.[35] Part of the inability to 
overcome barriers to improving mental health services in low-resource settings may be due to 
lack of mental health leadership in LMICs and the lack of a population-oriented perspective 
[109]. Regardless of the cause, this treatment gap in which globally the most socio-economically 
needy populations have the least access to care for mental health conditions [35, 110] has 
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important implications for the prevention and treatment of perinatal depression in these settings. 
Recognition of this situation has led to calls for an increase the involvement of a range of 
appropriately trained non-specialist providers [111].  
Research suggests interventions for common perinatal mental disorders in LMICs using 
supervised non-specialist health and community workers can be feasible and effective [112].  
One program, an effective evidence-based intervention based on Cognitive Behavior Therapy 
implemented in the late prenatal and early postpartum period, the Thinking Health Program 
(THP), more than halved maternal depression and the effects were sustained until at least a year 
postpartum [113]. THP has been adopted as model program by the WHO as an effective low-
intensity psychological intervention for perinatal depression in LMICs [114]. A meta–analysis of 
thirteen randomized trials summarized the effects of maternal mental health interventions on 
maternal depressive symptoms, mother-infant relationships and infant developmental outcomes 
between three weeks to three years after delivery [112]. The pooled intervention effect suggested 
on average approximately a 0.4 standardized effect size reduction in maternal depressive 
symptom score attributable to the intervention. Regarding the content of these interventions, four 
trials focused directly on symptoms of depression, while others centered on topics such as 
parenting education and child development. Notably, almost all of studies reviewed were 
conducted with low-income participants.[112]   
Another review focused on the content of nine psychological interventions for perinatal 
depression delivered by non-specialist health workers in LMICs.[115] The authors highlighted 
key features of such successful interventions in LMICs included that they: were community 
based, involved other family members in addition to the mother, extended from the prenatal to 
postnatal period, and addressed larger psychosocial issues (e.g. empowerment, domestic 
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violence).[115] Further study on the type of psychosocial intervention that may be most effective 
for common perinatal mental health disorders in LMICs in these settings was carried out in a 
pooled analysis by Clarke et al, showing significantly larger effect size associated with 
psychological interventions compared to health promotion interventions [116].  Others have 
suggested that while interventions vary in their approach and level of training of personnel 
implementing the programs, one crosscutting finding is that social support provided to 
participants at home has been a successful strategy across diverse studies [117]. This finding is 
supported by research from a study of largely multi-ethic immigrant women the US suggesting 
that enhanced social support and social networks are independently inversely associated with 
postpartum depressive symptoms [118].  
Future directions and recommended approaches 
Regarding the importance of different types of psychosocial factors, more research is 
needed to understand their relative impact in specific socio-cultural settings, as these may vary. 
A pooled analysis, including both LMICs and HICs, highlighted that among longitudinal studies 
partner violence during pregnancy was associated with a three-fold higher risk of high levels of 
postnatal depressive symptoms.[119] Though a body of randomized trials has now evaluated the 
effectiveness of using lay or non-mental health workers to address mental health disorders in 
LMICs [120, 121], Mutumba et al noted that lay health worker interventions have almost 
exclusively focused on secondary or tertiary prevention, rather than taking a more population 
approach to prevention [120], which is has been suggested as the most sustainable approach to 
reducing the burden of mental disorders. 
 Because of its interconnectedness to other disorders, addressing mental health issues (like 
maternal depression) is key to addressing a wide range of physical health disorders and mental 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
20 
 
health awareness needs to be integrated into all aspects of delivery of healthcare generally [122].  
A promising approach to improve perinatal depression in LMICs could be through the 
integration of services for these women into maternal and child health programs [123, 124]. Use 
of non-specialized health care workers, e.g in the context of an integrated CBT intervention, 
demonstrated success was enhanced through their training in: emphatic listening, family 
engagement, guided discovery by use of pictures, behavioral activation and through problem 
solving [125].  
An integrated approach of mental health and primary care services has the advantage of 
providing a holistic approach towards treating the patient while reducing stigma associated with 
mental health specialist care, and may foster long-term relationships with families that can 
improve the care of the family and perhaps can also have spillover effects, by predisposing 
mothers to be receptive to other maternal and child health programs [124]. Furthermore, because 
of the population-based nature of many such programs, mental health initiatives integrated into 
maternal and child health programs may facilitate access to rural and hard to reach populations 
compared to other strategies [124]. Some necessary steps in order to integrate maternal mental 
health with child health programs include improving collaboration between sectors and bringing 
mental health screening and other services into routine primary healthcare [123]. Regarding lay 
health workers, research is needed to develop a larger number of effective treatments that they 
can deliver, which relates to a need for increased capacity building for mental health research, 
education and training in LMICs [123]. 
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Practice Points  
 
x Maternal depression is an urgent global health priority in LMICs that adversely affects both 
maternal and child health  
x Depressed mothers are at risk for self-harm due to suicidal ideation 
x Prenatal depressive symptoms may impact the developing infant through fetal dysregulation and 
lead to adverse birth outcomes 
x Postpartum depressive symptoms can lead to poor parenting and child developmental problems 
x Interventions for perinatal mental health implemented by non-specialized healthworkers can be 
effective in LMICs 
 
Research Agenda  
x Additional study of consequences of maternal depression on mother’s  health  and  well-being in 
LMICs  
x Causes for regional variation on maternal depression and child growth  
x Effect of maternal depression on specific maternal behaviors related to child care beyond 
breastfeeding in LMICs 
x Strategies to screen and manage depression among new mothers in LMICs 
x Implementation science research to integrate  mental health programs into primary care 
 
 
 
 
 
  
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
22 
 
REFERECES 
 
1. UNFPA. WHO-. Maternal mental health and child health and development in low and 
middle income countries.  Report of the WHO-UNFPA meeting held in Geneva, 
Switzerland 30 January - 1 February, 2008. In. 
2. Evaluation IoHMa. Global Burden of Disease Arrow Diagram. In: University of 
Washington. 
*3. Fisher J, Cabral de Mello M, Patel V, Rahman A, Tran T, Holton S, et al. Prevalence and 
determinants of common perinatal mental disorders in women in low- and lower-middle-
income countries: a systematic review. Bull World Health Organ 2012,90:139G-149G. 
*4. Stein A, Pearson RM, Goodman SH, Rapa E, Rahman A, McCallum M, et al. Effects of 
perinatal mental disorders on the fetus and child. Lancet 2014,384:1800-1819. 
*5. Wachs TD, Black MM, Engle PL. Maternal Depression: A Global Threat to Children's 
Health, Development, and Behavior and to Human Rights. Child Development 
Perspectives 2009,3:51-59. 
6. Jacob KS, Sharan P, Mirza I, Garrido-Cumbrera M, Seedat S, Mari JJ, et al. Mental 
health systems in countries: where are we now? Lancet 2007,370:1061-1077. 
7. Stowe ZN, Hostetter AL, Newport DJ. The onset of postpartum depression: Implications 
for clinical screening in obstetrical and primary care. American Journal of Obstetrics and 
Gynecology 2005,192:522-526. 
8. Coast E, Leone T, Hirose A, Jones E. Poverty and postnatal depression: a systematic 
mapping of the evidence from low and lower middle income countries. Health & Place 
2012,18:1188-1197. 
9. Dewing S, Tomlinson M, le Roux IM, Chopra M, Tsai AC. Food insecurity and its 
association with co-occurring postnatal depression, hazardous drinking, and suicidality 
among women in peri-urban South Africa. Journal of Affective Disorders 2013,150:460-
465. 
10. Husain N, Bevc I, Husain M, Chaudhry IB, Atif N, Rahman A. Prevalence and social 
correlates of postnatal depression in a low income country. Archives of Women's Mental 
Health 2006,9:197-202. 
11. Parsons CE, Young KS, Rochat TJ, Kringelbach ML, Stein A. Postnatal depression and 
its effects on child development: a review of evidence from low- and middle-income 
countries. British Medical Bulletin 2012,101:57-79. 
12. Patel V, Rodrigues M, DeSouza N. Gender, Poverty, and Postnatal Depression: A Study 
of Mothers in Goa, India. American Journal of Psychiatry 2002,159:43-47. 
13. Halbreich U, Karkun S. Cross-cultural and social diversity of prevalence of postpartum 
depression and depressive symptoms. Journal of Affective Disorders 2006,91:97-111. 
14. Oates MR, Cox JL, Neema S, Asten P, Glangeaud-Freudenthal N, Figueiredo B, et al. 
Postnatal depression across countries and cultures: a qualitative study. The British 
Journal of Psychiatry 2004,184:s10-s16. 
15. Fisher J, Cabral de Mello M, Patel V, Rahman A, Tran T, Holton S, et al. Prevalence and 
determinants of common perinatal mental disorders in women in low- and lower-middle-
income countries: a systematic review. Bulletin of the World Health Organization 
2012,90:139-149H. 
16. Klainin P, Arthur DG. Postpartum depression in Asian cultures: A literature review. 
International Journal of Nursing Studies 2009,46:1355-1373. 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
23 
 
17. Ludermir AB, Lewis G, Valongueiro SA, de Araújo TVB, Araya R. Violence against 
women by their intimate partner during pregnancy and postnatal depression: a 
prospective cohort study. The Lancet 2010,376:903-910. 
18. Stewart RC, Umar E, Tomenson B, Creed F. A cross-sectional study of antenatal 
depression and associated factors in Malawi. Arch Womens Ment Health 2014,17:145-
154. 
19. Kassebaum NJ, Bertozzi-Villa A, Coggeshall MS, Shackelford KA, Steiner C, Heuton 
KR, et al. Global, regional, and national levels and causes of maternal mortality during 
1990–2013: a systematic analysis for the Global Burden of Disease Study 2013. The 
Lancet 2014,384:980-1004. 
20. Bennett HA, Einarson A, Taddio A, Koren G, Einarson TR. Prevalence of Depression 
During Pregnancy: Systematic Review. Obstetrics & Gynecology 2004,103:698-709. 
21. Rochat TJ, Tomlinson M, Bärnighausen T, Newell M-L, Stein A. The prevalence and 
clinical presentation of antenatal depression in rural South Africa. Journal of Affective 
Disorders 2011,135:362-373. 
22. Nasreen HE, Kabir ZN, Forsell Y, Edhborg M. Prevalence and associated factors of 
depressive and anxiety symptoms during pregnancy: A population based study in rural 
Bangladesh. BMC Women's Health 2011,11:22. 
23. Rahman A, Iqbal Z, Bunn J, Lovel H, Harrington R. Impact of maternal depression on 
infant nutritional status and illness: A cohort study. Archives of General Psychiatry 
2004,61:946-952. 
24. Adewuya AO, Ola BA, Aloba OO, Dada AO, Fasoto OO. Prevalence and correlates of 
depression in late pregnancy among Nigerian women. Depression and Anxiety 
2007,24:15-21. 
25. Limlomwongse N, Liabsuetrakul T. Cohort study of depressive moods in Thai women 
during late pregnancy and 6–8 weeks of postpartum using the Edinburgh Postnatal 
Depression Scale (EPDS). Archives of Women's Mental Health 2005,9:131-138. 
26. Hanlon C, Medhin G, Alem A, Tesfaye F, Lakew Z, Worku B, et al. Impact of antenatal 
common mental disorders upon perinatal outcomes in Ethiopia: the P-MaMiE population-
based cohort study. Tropical Medicine & International Health 2009,14:156-166. 
27. Fisher JRW, Tran Htt, Tran T. Relative socioeconomic advantage and mood during 
advanced pregnancy in women in Vietnam. International Journal of Mental Health 
Systems 2007,1:3. 
28. Gausia K, Fisher C, Ali M, Oosthuizen J. Antenatal depression and suicidal ideation 
among rural Bangladeshi women: a community-based study. Archives of Women's 
Mental Health 2009,12:351-358. 
29. Oates M. Perinatal psychiatric disorders: a leading cause of maternal morbidity and 
mortality. British Medical Bulletin 2003,67:219-229. 
30. da Silva RA, da Costa Ores L, Jansen K, da Silva Moraes IG, de Mattos Souza LD, 
Magalhães P, et al. Suicidality and Associated Factors in Pregnant Women in Brazil. 
Community Mental Health Journal 2012,48:392-395. 
31. Dørheim Ho-Yen S, Tschudi Bondevik G, Eberhard-Gran M, Bjorvatn B. The prevalence 
of depressive symptoms in the postnatal period in Lalitpur district, Nepal. Acta 
Obstetricia et Gynecologica Scandinavica 2006,85:1186-1192. 
32. Zhong Q-Y, Gelaye B, Rondon MB, Sánchez SE, Simon GE, Henderson DC, et al. Using 
the Patient Health Questionnaire (PHQ-9) and the Edinburgh Postnatal Depression Scale 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
24 
 
(EPDS) to assess suicidal ideation among pregnant women in Lima, Peru. Archives of 
Women's Mental Health 2014:1-10. 
33. Couto TCe, Brancaglion MYM, Cardoso MN, Faria GC, Garcia FD, Nicolato R, et al. 
Suicidality among pregnant women in Brazil: prevalence and risk factors. Archives of 
Women's Mental Health 2015:1-6. 
34. Fonseca A, Gorayeb R, Canavarro MC. Womens help-seeking behaviours for depressive 
symptoms during the perinatal period: Socio-demographic and clinical correlates and 
perceived barriers to seeking professional help. Midwifery 2015. 
35. Saxena S, Thornicroft G, Knapp M, Whiteford H. Resources for mental health: scarcity, 
inequity, and inefficiency. Lancet 2007,370:878-889. 
36. Mascayano F, Armijo JE, Yang LH. Addressing stigma relating to mental illness in low- 
and middle-income countries. Front Psychiatry 2015,6:38. 
37. Kleinman A. Culture and depression. N Engl J Med 2004,351:951-953. 
38. Neale A, Wand A. Issues in the evaluation and treatment of anxiety and depression in 
migrant women in the perinatal period. Australasian Psychiatry 2013,21:379-382. 
39. Lin HC, Lin YJ, Hsiao FH, Li CY. Prenatal care visits and associated costs for treatment-
seeking women with depressive disorders. Psychiatr Serv 2009,60:1261-1264. 
40. Chen CH, Lin HC. Prenatal care and adverse pregnancy outcomes among women with 
depression: a nationwide population-based study. Can J Psychiatry 2011,56:273-280. 
41. Diego MA, Field T, Hernandez-Reif M, Cullen C, Schanberg S, Kuhn C. Prepartum, 
postpartum, and chronic depression effects on newborns. Psychiatry 2004,67:63-80. 
42. Premji S. Perinatal Distress in Women in Low- and Middle-Income Countries: Allostatic 
Load as a Framework to Examine the Effect of Perinatal Distress on Preterm Birth and 
Infant Health. Maternal and Child Health Journal 2014,18:2393-2407. 
43. CommitteeOnIntegratingTheScienceofEarlyChildhoodDevelopment. From Neurons to 
Neighborhoods : The Science of Early Childhood Development Washington, D.C.: 
National Acadamy Press; 2000. 
44. OECD. Balancing paid work, unpaid work and leisure. In. 
45. Ramos-Marcuse F, Oberlander SE, Papas MA, McNary SW, Hurley KM, Black MM. 
Stability of maternal depressive symptoms among urban, low-income, African American 
adolescent mothers. J Affect Disord 2010,122:68-75. 
46. Heron J, O'Connor TG, Evans J, Golding J, Glover V, Team AS. The course of anxiety 
and depression through pregnancy and the postpartum in a community sample. J Affect 
Disord 2004,80:65-73. 
47. Bornstein MH. Mother-Infant Interaction. In: Blackwell Handbook of Infant 
Development. Edited by Bremner JG, Fogel A. Oxford: Blackwell Publishers; 2009. pp. 
269-295. 
48. Lobel M. Conceptualizations, measurement, and effects of prenatal maternal stress on 
birth outcomes. J Behav Med 1994,17:225-272. 
49. Kinsella MT, Monk C. Impact of maternal stress, depression and anxiety on fetal 
neurobehavioral development. Clin Obstet Gynecol 2009,52:425-440. 
*50. Field T, Diego M, Hernandez-Reif M. Prenatal depression effects on the fetus and 
newborn: a review. Infant Behav Dev 2006,29:445-455. 
51. Allister L, Lester BM, Carr S, Liu J. The effects of maternal depression on fetal heart rate 
response to vibroacoustic stimulation. Dev Neuropsychol 2001,20:639-651. 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
25 
 
52. Monk C, Sloan RP, Myers MM, Ellman L, Werner E, Jeon J, et al. Fetal heart rate 
reactivity differs by women's psychiatric status: an early marker for developmental risk? 
J Am Acad Child Adolesc Psychiatry 2004,43:283-290. 
53. Dieter JN, Field T, Hernandez-Reif M, Jones NA, Lecanuet JP, Salman FA, et al. 
Maternal depression and increased fetal activity. J Obstet Gynaecol 2001,21:468-473. 
54. Diego MA, Jones NA, Field T, Hernandez-Reif M, Schanberg S, Kuhn C, et al. Maternal 
psychological distress, prenatal cortisol, and fetal weight. Psychosom Med 2006,68:747-
753. 
55. Field T, Hernandez-Reif M, Diego M, Figueiredo B, Schanberg S, Kuhn C. Prenatal 
cortisol, prematurity and low birthweight. Infant Behav Dev 2006,29:268-275. 
56. Lundy BL, Jones NA, Field T, Nearing G, M. D, Pietro P, et al. Prepartum depression 
effects on neonates. Infant Behav Dev 1999,22. 
57. Buss KA, Schumacher JR, Dolski I, Kalin NH, Goldsmith HH, Davidson RJ. Right 
frontal brain activity, cortisol, and withdrawal behavior in 6-month-old infants. Behav 
Neurosci 2003,117:11-20. 
58. Abrams SM, Field T, Scafidi F, Prodromidis M. Newborns of depressed mothers. Infant 
Mental Health J 1995,16:233-239. 
59. Straub H, Qadir S, Miller G, Borders A. Stress and stress reduction. Clin Obstet Gynecol 
2014,57:579-606. 
60. Liu Y, Murphy SK, Murtha AP, Fuemmeler BF, Schildkraut J, Huang Z, et al. 
Depression in pregnancy, infant birth weight and DNA methylation of imprint regulatory 
elements. Epigenetics 2012,7:735-746. 
61. Radtke KM, Ruf M, Gunter HM, Dohrmann K, Schauer M, Meyer A, et al. 
Transgenerational impact of intimate partner violence on methylation in the promoter of 
the glucocorticoid receptor. Transl Psychiatry 2011,1:e21. 
62. Meaney MJ. Maternal care, gene expression, and the transmission of individual 
differences in stress reactivity across generations. Annu Rev Neurosci 2001,24:1161-
1192. 
63. Cao-Lei L, Massart R, Suderman MJ, Machnes Z, Elgbeili G, Laplante DP, et al. DNA 
methylation signatures triggered by prenatal maternal stress exposure to a natural 
disaster: Project Ice Storm. PLoS One 2014,9:e107653. 
64. Uddin M, Galea S, Chang SC, Aiello AE, Wildman DE, de los Santos R, et al. Gene 
expression and methylation signatures of MAN2C1 are associated with PTSD. Dis 
Markers 2011,30:111-121. 
65. Non AL, Binder AM, Kubzansky LD, Michels KB. Genome-wide DNA methylation in 
neonates exposed to maternal depression, anxiety, or SSRI medication during pregnancy. 
Epigenetics 2014,9:964-972. 
66. Schroeder JW, Smith AK, Brennan PA, Conneely KN, Kilaru V, Knight BT, et al. DNA 
methylation in neonates born to women receiving psychiatric care. Epigenetics 
2012,7:409-414. 
67. Grote NK, Bridge JA, Gavin AR, Melville JL, Iyengar S, Katon WJ. A meta-analysis of 
depression during pregnancy and the risk of preterm birth, low birth weight, and 
intrauterine growth restriction. Arch Gen Psychiatry 2010,67:1012-1024. 
68. Patel V, Prince M. Maternal psychological morbidity and low birth weight in India. Br J 
Psychiatry 2006,188:284-285. 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
26 
 
69. Rahman A, Iqbal Z, Bunn J, Lovel H, Harrington R. Impact of maternal depression on 
infant nutritional status and illness: a cohort study. Arch Gen Psychiatry 2004,61:946-
952. 
70. Rondo PH, Ferreira RF, Nogueira F, Ribeiro MC, Lobert H, Artes R. Maternal 
psychological stress and distress as predictors of low birth weight, prematurity and 
intrauterine growth retardation. Eur J Clin Nutr 2003,57:266-272. 
71. Grigoriadis S, VonderPorten EH, Mamisashvili L, Tomlinson G, Dennis CL, Koren G, et 
al. The impact of maternal depression during pregnancy on perinatal outcomes: a 
systematic review and meta-analysis. J Clin Psychiatry 2013,74:e321-341. 
72. Imran N, Haider II. Screening of antenatal depression in Pakistan: risk factors and effects 
on obstetric and neonatal outcomes. Asia Pac Psychaitry 2009,2:26-32. 
73. Accortt EE, Cheadle AC, Dunkel Schetter C. Prenatal depression and adverse birth 
outcomes: an updated systematic review. Matern Child Health J 2015,19:1306-1337. 
74. Ding XX, Wu YL, Xu SJ, Zhu RP, Jia XM, Zhang SF, et al. Maternal anxiety during 
pregnancy and adverse birth outcomes: a systematic review and meta-analysis of 
prospective cohort studies. J Affect Disord 2014,159:103-110. 
75. Tarabulsy GM, Pearson J, Vaillancourt-Morel MP, Bussieres EL, Madigan S, Lemelin 
JP, et al. Meta-analytic findings of the relation between maternal prenatal stress and 
anxiety and child cognitive outcome. J Dev Behav Pediatr 2014,35:38-43. 
76. Littleton HL, Bye K, Buck K, Amacker A. Psychosocial stress during pregnancy and 
perinatal outcomes: a meta-analytic review. J Psychosom Obstet Gynaecol 2010,31:219-
228. 
77. Weobong B, ten Asbroek AHA, Soremekun S, Manu AA, Owusu-Agyei S, Prince M, et 
al. Association of Antenatal Depression with Adverse Consequences for the Mother and 
Newborn in Rural Ghana: Findings from the DON Population-Based Cohort Study. PLoS 
ONE 2014,9:e116333. 
78. Field T. Postpartum depression effects on early interactions, parenting, and safety 
practices: A review. Infant Behavior and Development 2010,33:1-6. 
79. Lovejoy MC, Graczyk PA, O'Hare E, Neuman G. Maternal depression and parenting 
behavior: a meta-analytic review. Clin Psychol Rev 2000,20:561-592. 
80. Rahman A, Hafeez A, Bilal R, Sikander S, Malik A, Minhas F, et al. The impact of 
perinatal depression on exclusive breastfeeding: a cohort study. Maternal & Child 
Nutrition 2015. 
81. McLearn K, Minkovitz CS, Strobino DM, Marks E, Hou W. Maternal depressive 
symptoms at 2 to 4 months post partum and early parenting practices. Archives of 
Pediatrics & Adolescent Medicine 2006,160:279-284. 
82. Hurley KM, Black MM, Papas MA, Caulfield LE. Maternal symptoms of stress, 
depression, and anxiety are related to nonresponsive feeding styles in a statewide sample 
of WIC participants. J Nutr 2008,138:799-805. 
83. Minkovitz CS, Strobino D, Scharfstein D, Hou W, Miller T, Mistry KB, et al. Maternal 
depressive symptoms and children's receipt of health care in the first 3 years of life. 
Pediatrics 2005,115:306-314. 
84. Surkan PJ, Kiihl SF, Kozuki N, Vieira LM. Social support of low-income Brazilian 
mothers related to time to completion of childhood vaccinations. Hum Vaccin 
Immunother 2012,8:596-603. 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
27 
 
85. Mandl KD, Tronick EZ, Brennan TA, Alpert HR, Homer CJ. Infant health care use and 
maternal depression. Archives of Pediatrics & Adolescent Medicine 1999,153:808-813. 
86. McLearn KT, Minkovitz CS, Strobino DM, Marks E, Hou W. The timing of maternal 
depressive symptoms and mothers' parenting practices with young children: implications 
for pediatric practice. Pediatrics 2006,118:e174-182. 
87. Pachter LM, Auinger P, Palmer R, Weitzman M. Do Parenting and the Home 
Environment, Maternal Depression, Neighborhood, and Chronic Poverty Affect Child 
Behavioral Problems Differently in Different Racial-Ethnic Groups? Pediatrics 
2006,117:1329-1338. 
88. Bodovski K, Youn M-J. Love, discipline and elementary school achievement: The role of 
family emotional climate. Social Science Research 2010,39:585-595. 
89. Turney K. Labored love: Examining the link between maternal depression and parenting 
behaviors. Social Science Research 2011,40:399-415. 
90. WHO. Physical Status: The Use and Interpretation of Anthropometry. In. Geneva, 
Switzerland: World Health Organization;; 1995. 
91. Surkan PJ, Kennedy CE, Hurley KM, Black MM. Maternal depression and early 
childhood growth in developing countries: systematic review and meta-analysis. Bull 
World Health Organ 2011,287:607–615D. 
92. Patel V, DeSouza N, Rodrigues M. Postnatal depression and infant growth and 
development in low income countries: a cohort study from Goa, India. Arch Dis Child 
2003,88:34-37. 
93. Harpham T, Huttly S, De Silva MJ, Abramsky T. Maternal mental health and child 
nutritional status in four developing countries. J Epidemiol Community Health 
2005,59:1060-1064. 
94. Black MM, Baqui AH, Zaman K, El Arifeen S, Black RE. Maternal depressive symptoms 
and infant growth in rural Bangladesh. Am J Clin Nutr 2009,89:951S-957S. 
95. Adewuya AO, Ola BO, Aloba OO, Mapayi BM, Okeniyi JA. Impact of postnatal 
depression on infants' growth in Nigeria. J Affect Disord 2008,108:191-193. 
96. Stewart RC, Umar E, Kauye F, Bunn J, Vokhiwa M, Fitzgerald M, et al. Maternal 
common mental disorder and infant growth--a cross-sectional study from Malawi. 
Matern Child Nutr 2008,4:209-219. 
97. Tomlinson M, Cooper PJ, Stein A, Swartz L, Molteno C. Post-partum depression and 
infant growth in a South African peri-urban settlement. Child Care Health Dev 
2006,32:81-86. 
98. Nasreen HE, Kabir ZN, Forsell Y, Edhborg M. Impact of maternal depressive symptoms 
and infant temperament on early infant growth and motor development: results from a 
population based study in Bangladesh. J Affect Disord 2013,146:254-261. 
99. Rahman A, Lovel H, Bunn J, Iqbal Z, Harrington R. Mothers' mental health and infant 
growth: a case-control study from Rawalpindi, Pakistan. Child Care Health Dev 
2004,30:21-27. 
100. Anoop S, Saravanan B, Joseph A, Cherian A, Jacob KS. Maternal depression and low 
maternal intelligence as risk factors for malnutrition in children: a community based case-
control study from South India. Arch Dis Child 2004,89:325-329. 
101. Stewart RC. Maternal depression and infant growth: a review of recent evidence. Matern 
Child Nutr 2007,3:94-107. 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
28 
 
102. Hanlon C. Maternal depression in low- and middle-income countries. Int Health 
2013,5:4-5. 
103. Parsons CE, Young KS, Rochat TJ, Kringelbach ML, Stein A. Postnatal depression and 
its effects on child development: a review of evidence from low- and middle-income 
countries. Br Med Bull 2012,101:57-79. 
104. Webb R, Abel K, Pickles A, Appleby L. Mortality in Offspring of Parents With Psychotic 
Disorders: A Critical Review and Meta-Analysis. American Journal of Psychiatry 
2005,162:1045-1056. 
105. Ferri CP, Mitsuhiro SS, Barros MCM, Chalem E, Guinsburg R, Patel V, et al. The impact 
of maternal experience of violence and common mental disorders on neonatal outcomes: 
a survey of adolescent mothers in Sao Paulo, Brazil. BMC Public Health 2007,7:209. 
106. Goedhart G, Snijders AC, Hesselink AE, van Poppel MN, Bonsel GJ, Vrijkotte TGM. 
Maternal Depressive Symptoms in Relation to Perinatal Mortality and Morbidity: Results 
From a Large Multiethnic Cohort Study. Psychosomatic Medicine 2010,72:769-776. 
107. Chen YH, Tsai SY, Lin HC. Increased mortality risk among offspring of mothers with 
postnatal depression: a nationwide population-based study in Taiwan. Psychol Med 
2011,41:2287-2296. 
*108. Weobong B, Asbroek AHAt, Soremekun S, Gram L, Amenga-Etego S, Danso S, et al. 
Association between probable postnatal depression and increased infant mortality and 
morbidity: findings from the DON population-based cohort study in rural Ghana. BMJ 
Open 2015,5:e006509. 
109. Saraceno B, van Ommeren M, Batniji R, Cohen A, Gureje O, Mahoney J, et al. Barriers 
to improvement of mental health services in low-income and middle-income countries. 
Lancet 2007,370:1164-1174. 
110. Demyttenaere K, Bruffaerts R, Posada-Villa J, Gasquet I, Kovess V, Lepine JP, et al. 
Prevalence, severity, and unmet need for treatment of mental disorders in the World 
Health Organization World Mental Health Surveys. JAMA 2004,291:2581-2590. 
111. Patel V, Maj M, Flisher AJ, De Silva MJ, Koschorke M, Prince M, et al. Reducing the 
treatment gap for mental disorders: a WPA survey. World Psychiatry 2010,9:169-176. 
*112. Rahman A, Fisher J, Bower P, Luchters S, Tran T, Yasamy MT, et al. Interventions for 
common perinatal mental disorders in women in low- and middle-income countries: a 
systematic review and meta-analysis. Bull World Health Organ 2013,91:593-601I. 
*113. Rahman A, Malik A, Sikander S, Roberts C, Creed F. Cognitive behaviour therapy-based 
intervention by community health workers for mothers with depression and their infants 
in rural Pakistan: a cluster-randomised controlled trial. Lancet 2008,372:902-909. 
114. Organization WH. A Manual for Psychosocial Management of Perinatal Depression In. 
Geneva: WHO; 2015. 
115. Chowdhary N, Sikander S, Atif N, Singh N, Ahmad I, Fuhr DC, et al. The content and 
delivery of psychological interventions for perinatal depression by non-specialist health 
workers in low and middle income countries: a systematic review. Best Pract Res Clin 
Obstet Gynaecol 2014,28:113-133. 
116. Clarke K, King M, Prost A. Psychosocial interventions for perinatal common mental 
disorders delivered by providers who are not mental health specialists in low- and 
middle-income countries: a systematic review and meta-analysis. PLoS Med 
2013,10:e1001541. 
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
29 
 
*117. Atif N, Lovell K, Rahman A. Maternal mental health: The missing "m" in the global 
maternal and child health agenda. Semin Perinatol 2015. 
118. Surkan PJ, Peterson KE, Hughes MD, Gottlieb BR. The role of social networks and 
support in postpartum women's depression: a multiethnic urban sample. Matern Child 
Health J 2006,10:375-383. 
119. Howard LM, Oram S, Galley H, Trevillion K, Feder G. Domestic violence and perinatal 
mental disorders: a systematic review and meta-analysis. PLoS Med 2013,10:e1001452. 
120. Mutamba BB, van Ginneken N, Smith Paintain L, Wandiembe S, Schellenberg D. Roles 
and effectiveness of lay community health workers in the prevention of mental, 
neurological and substance use disorders in low and middle income countries: a 
systematic review. BMC Health Serv Res 2013,13:412. 
121. van Ginneken N, Tharyan P, Lewin S, Rao GN, Romeo R, Patel V. Non-specialist health 
worker interventions for mental health care in low- and middle- income countries. 
Cochrane Database Syst Rev, 2011. 
122. Prince M, Patel V, Saxena S, Maj M, Maselko J, Phillips MR, et al. No health without 
mental health. Lancet 2007,370:859-877. 
*123. Rahman A, Surkan PJ, Cayetano CE, Rwagatare P, Dickson KE. Grand challenges: 
integrating maternal mental health into maternal and child health programmes. PLoS Med 
2013,10:e1001442. 
124. Rahman A. Integration of mental health into priority health service delivery platforms: 
maternal and child health services. Eastern Mediterranean Health Journal 2015, 21:493-
497. 
*125. Zafar S, Sikander S, Haq Z, Hill Z, Lingam R, Skordis-Worrall J, et al. Integrating 
maternal psychosocial well-being into a child-development intervention: the five-pillars 
approach. Ann N Y Acad Sci 2014,1308:107-117. 
 
HIGHLIGHTS 
x Perinatal mental health is an urgent issue in low- and middle-income countries  
x It is a fundamental upstream cause of variety of adverse maternal and child 
outcomes  
x Integration of mental and primary healthcare is needed in low-resource 
settings 
 
Highlights (for review)
Practice Points  
 
x Maternal depression is an urgent global health priority in LMICs that adversely 
affects both maternal and child health  
x Depressed mothers are at risk for self-harm due to suicidal ideation 
x Prenatal depressive symptoms may impact the developing infant through fetal 
dysregulation and lead to adverse birth outcomes 
x Postpartum depressive symptoms can lead to poor parenting and child developmental 
problems 
x Interventions for perinatal mental health implemented by non-specialized 
healthworkers can be effective in LMICs  
*Practice Points
Research Agenda  
x Additional  study  of  consequences  of  maternal  depression  on  mother’s  health  and  
well-being in LMICs  
x Causes for regional variation on maternal depression and child growth  
x Effect of maternal depression on specific maternal behaviors related to child care 
beyond breastfeeding in LMICs 
x Strategies to screen and manage depression among new mothers in LMICs 
x Implementation science research to integrate  mental health programs into primary 
care 
  
*Research Agenda
Multiple Choice Questions 
 
Question 1 
Commonly used approaches to measure perinatal depression in large research studies in LMICs 
include: 
(a) Edinburgh Postnatal Depression Scale 
(b) Patient Health Questionnaire 
(c) Psychiatrist’  diagnosis 
(d) General Health Questionnaire 
(e) Depression Scale for Low Income Women 
 
Answers to Question 1 
(a) T (b) T (c) F (d) T (e) F 
 
Explanations for answers to Question 1 
(a) The Edinburgh Postnatal Depression Scale is one of the most common measures used for 
postnatal depression. 
(b) Patient Health Questionnaire is a general mental health questionnaire that is used to 
assess symptoms of common mental disorders, including depressive symptoms in women 
around the time of pregnancy. 
(c) Psychiatric diagnosis is not commonly employed in large research studies because of 
cost. Instead, survey questionnaires of depressive symptoms are more common due to 
feasibility of implementation at scale. 
(d) The General Health Questionnaire is a general mental health questionnaire that is used to 
assess depressive symptoms in women during pregnancy and in the postnatal period. 
(e) There is no such questionnaire.  
 
Question 2 
Risk factors for perinatal depression in low- and middle-income settings include: 
(a) There are no known risk factors 
(b) Exposure to intimate partner violence 
(c) High family income 
(d) Previous history of depression 
(e) Poor family relationships 
 
Answers to Question 2 
(a) F  (b) T (c) F (d) T (e) T 
 
Explanations for answers to Question 2 
(a) Maternal depression is not randomly distributed in the population. Several psychosocial 
and economic correlates have been identified across multiple settings. 
(b) Exposure to intimate partner violence is a risk factor for higher depressive symptoms in 
both the prenatal and postnatal period. 
(c) Evidence indicates that women with fewer economic resources are at higher risk for 
depression or depressive symptoms. 
*MCQs
(d) Previous history of depression or other mental disorders is related to depressive 
symptoms around the time of child birth. 
(e) Poor relationships with family members, including spouse and mother-in-law, are 
correlates of perinatal depression. 
 
Question 3 
There is research suggesting that the following are associated with perinatal depression: 
(a) Infant low birthweight 
(b) Preterm infant birth 
(c) Decrease in breastfeeding initiation 
(d) Child stunting 
(e) Practices and behaviors compromising child development 
 
Answers to Question 3 
(a) T (b) T (c) T (d) T (e) T 
 
Explanations for answers to Question 3: 
(a) See a meta-analytic reviews: Grote et al 2010 for prenatal depression; Grigoriadis et al 
2013 reported a relation only among low-socio-economic groups. 
(b) See the meta-analytic review by Grigoriadis et al 2013  
(c) See the meta-analytic review by Grigoriadis et al 2013 
(d) See the meta-analytic review by Surkan et al 2012 in LMICs 
(e) Much of this work has been conducted in high-income settings. There evidence pointing 
to suboptimal parenting practices among mothers with high levels of depressive 
symptoms (see reviews: Field 2010 and Lovejoy et al 2000; McLearn et al. 2006). 
 
Question 4 
The following statements are true regarding interventions to reduce perinatal depression 
(a) Employing non-specialists health workers is considered a feasible strategy to address 
maternal depression 
(b) Cognitive behavioral therapy is not effective at reducing maternal depression 
(c) Health promotion is as effective as psychological intervention 
(d) Involving other family members is a key a feature of effective interventions 
(e) Interventions cannot target upstream factors such as empowerment 
 
Answers to Question 4 
(a) T  (b) F (c) F (d) T (e) F 
 
Explanations for answers to Question 4: 
(a) Recent research such as the Thinking Healthy Program in Pakistan (See Rahman et al 
2008) has highlighted the feasibility of successfully using non-specialist health workers 
in low-resource settings; also see Chowdhary et al 2014. 
(b) Cognitive behavioral therapy is indicated for reducing maternal depressive symptoms 
(c) See Clarke et al for a meta-analysis based on 10 studies.  
(d) Based on guidelines from Zafar et al 2014, family engagement and assuring their support 
is important to the success of such interventions. 
(e) Although it may be costly and difficult to change cultural norms to improve 
empowerment, such upstream factors may be key to ultimately improving peri-natal 
depressive symptoms  
 
